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ABSTRACT

Institution: Mississippi State University
Major Field: Human Development and Family Studies
Major Professor: Julie C. Parker
Title of Study: The effects of therapeutic horseback riding on communication in children
and adolescents with developmental disorders
Pages in Study 64
Candidate for Degree of Master of Science
This mixed-methods study examined the effects of participation in a 10-week
therapeutic horseback riding program on communicative behaviors in participants
diagnosed with Autism spectrum disorder or Down syndrome. Certified Therapeutic
Riding Instructors utilized the Naples Equestrian Challenge Participant Initial Evaluation
to complete a pre-evaluation prior to the first riding session and a post-evaluation during
the last session. Following the post-evaluation, the researcher collected qualitative data
through conducting parent interviews. The study included 16 participants (M = 12.62;
age range 5-23 years old, 8 females and 8 males). Change scores for each participant
were calculated and an aggregated mean for pre- and post-evaluations were determined
and results indicated increases in all seven communication indicators. Analysis of parent
interviews also revealed improvements in communicative skills and behaviors. Overall,
results indicate improvements in communication for children and adolescents with
developmental disability and the need to further investigate therapeutic horseback riding
as an efficacious therapy.
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INTRODUCTION
Introduction
Roughly 1 in 6 children are diagnosed with a developmental disorder in the
United States (Centers for Disease Control and Prevention, 2015). The number of
children with developmental disorders continues to rise, specifically with regard to a
higher prevalence of autism spectrum disorder (ASD) (Blumberg, 2012). As of 2000, the
Centers for Disease Control and Prevention reported 1 in 150 children in the United
States were diagnosed with ASD, and in 2014, 1in 68 were diagnosed with ASD. While
there has not been a higher prevalence of Down syndrome, at least 1 in 700 children are
diagnosed with Down syndrome at birth yearly (Centers for Disease Control and
Prevention, 2014). Children with developmental disorders face multiple challenges and
may emit inappropriate behaviors and responses in social situations due to poor
communication skills (Kamps et al., 2015; National Institute of Mental Health, 2016),
which can lead to isolation and difficulty forming peer relationships (Kamps et al., 2015).
To combat these challenges, children with developmental disorders require individualized
plans to encourage their ability to communicate independently and effectively with peers.
Autism Spectrum Disorder (ASD) and Down Syndrome
ASD is a brain disorder in which individuals typically demonstrate difficulty
communicating and interacting with other people within the environment. Individuals
1

with ASD may engage in repetitive behaviors or exhibit an obsession with certain
objects, details, or routines (Autism Speaks, 2010). Social interactions with others may
include difficulty holding a conversation, slower responses to conversations and/or
problem solving, or unusual facial expressions during the conversation. Individuals with
ASD often demonstrate a diverse intellectual range, where some individuals perform at
above average intelligence and others perform below average, both potentially having an
impact on communication (National Institute of Mental Health, 2016).
Down syndrome is defined as a chromosomal condition produced by the presence
of an extra 21st chromosome (Yoder & Warren, 2004). Individuals diagnosed with Down
syndrome present with varying facial features, intellectual delays, weak muscle tone
during infancy, and other physical defects (e.g., heart or digestive defects) (Genetics
Home Reference, 2012), as well as communication and language delays (Yoder &
Warren, 2004). Individuals with Down syndrome may use gestures, symbols, and a small
vocabulary to communicate with others (Yoder & Warren, 2004).
Conventional Communication Therapies
A common challenge recognized in children with ASD and Down syndrome is the
difficulty in communicating with others (Genetics Home Reference, 2012; National
Institute of Mental Health, 2016). However, when provided with unique opportunities,
children with these two developmental disorders can increase their communication skills
to prevent isolation and loneliness. Common therapeutic interventions that are
recommended to increase communication in children with developmental disorders
include speech therapy or the use of augmented communicative devices (Autism Speaks,
2010). Speech therapy interventions typically include a speech-language pathologist and
2

the child, but sessions may take place in a small group. During sessions, individuals are
challenged to use communication skills effectively, often in social situations (Autism
Speaks, 2010). However, more non-conventional therapies have emerged and
demonstrate effectiveness with promoting communication in young children and
adolescents with developmental disorders. One such therapy is therapeutic horseback
riding. Therapeutic horseback riding, a more progressive form of a therapeutic
intervention, is described as a highly effective intervention for children with
developmental disorders in current literature (O’Haire, 2013). However, it needs to be
further studied to determine if it is an effective animal assisted intervention for increasing
communication in children with developmental disorders, such as ASD and Down
syndrome.
Animal-Assisted Interventions
Animal-assisted interventions have existed for hundreds of years and have
reported significant improvements in mental health and well-being for those who
participate in therapy sessions (Morrison, 2007). Therapeutic horseback riding is
considered a complementary or alternative treatment modality (Libby, Pilver, & Desia,
2012). Complementary or alternative medicine (CAM) treatment programs are not
considered conventional therapies. Rather, CAM treatment programs offer individuals an
opportunity to experience progress and healing through non-conventional modalities
(e.g., mindful meditation, acupuncture, muscle relaxation, etcetera) (Libby, Pilver, &
Desia, 2012). Current research on equine-assisted activities, such as therapeutic
horseback riding, indicates physical improvements in muscle symmetry (Benda,
McGibbon, & Grant, 2003), balance (Casady & Nichols-Larsen, 2004), attention (Bass,
3

Duchowney & Llabre, 2009), social functioning (Bass, Duchowney, & Llabre, 2009;
Gabriels et al., 2015), verbal and non-verbal communication (Ajzenman, Standeven, &
Shurtleff, 2013; Gabriels et al., 2012; Gabriels et al., 2015; Keino et al., 2009; Ward et
al., 2013), negative behaviors (Candler, 2003), and adaptation to new sensory experiences
(Ward et al., 2013). The therapeutic benefits produced through therapeutic horseback
riding should continue to be examined to better understand the impact it has for children
with developmental disorders; specifically, those with ASD and Down syndrome in
regard to communication.
Statement of the Problem
Children with developmental disorders present several cognitive, physical, social,
and or emotional challenges each day (Jacob, Olisaemeka, & Edozie, 2015). Research
suggests that therapeutic interventions can increase the quality of life and enhance
positive developmental outcomes with children who have disabilities and developmental
disorders (Kids Health, 2016). Widely recognized therapeutic interventions include
physical therapy, occupational therapy, and speech therapy which generally take place in
private practices, schools, or in the home (Autism Speaks, 2010; National Down
Syndrome Society, 2012). However, not all children demonstrate benefits from these
conventional therapies. Families and providers have sought complementary and
alternative therapies to meet the needs of children with developmental disorders
(Brondino et al., 2015). Therapeutic horseback riding provides a unique experience as a
therapeutic intervention for children with developmental disorders.
Therapeutic horseback riding provides participants with opportunities to be active
agents during therapeutic sessions through mounting and dismounting the horse, steering
4

the horse, using verbal commands to cue the horse, and engaging in letter/number
recognition games while riding (Smith, 2017), which can lead to multiple benefits, such
as increases in language development and usage (Borgi et al., 2015; Gabriels et al., 2015;
Ward et al., 2013). The majority of literature related to therapeutic horseback riding
focuses on school-aged children and adolescents with ASD or cerebral palsy. Research
indicates significant changes in sensory reactions (Ward et al., 2013), physical abilities
(Ajzenman, Standeven, & Shurtleff, 2013; Benda, McGibbon, & Grant, 2003),
communication (Ajzenman, Standeven, & Shurtleff, 2013; Borgi et al., 2015; Gabriels et
al., 2012; Gabriels et al., 2015; Keino, 2009; Ward, et al., 2013), social functioning (Bass,
Duchowny, & Llabre; Gabriels et al., 2015), and communication (Surujlal & Rufus,
2011) as a result of participation in therapeutic horseback riding programs. Increased
eye-contact (Keino et al., 2009), receptive language (Ajzenman, Standeven, & Shurtleff,
2013), expressive language (Gabriels et al., 2012), and new vocabulary (Gabriels et al.,
2015) are specific communicative improvements revealed from participation in
therapeutic horseback riding. While some benefits have been reported limited empirical
evidence is available for specific populations that struggle with communication issues.
More research and evidence-based practices are needed to determine the impact
therapeutic riding has on communicative behaviors for children and adolescents with
ASD or Down syndrome.
Background of Study
For approximately 12,000 years, therapeutic relationships have existed between
humans and animals. During this time, animals have served as loyal, healing companions
for the restless, disabled, and mentally ill (Morrison, 2007). The use of animals as a
5

therapeutic intervention is defined as an animal-assisted intervention (O’Haire, 2013).
Animal-assisted interventions primarily began in mental health institutions to increase
communication and social interactions with patients (Snider et al., 2007). Even though
the equine-assisted therapy industry has become recognized as an effective
complementary alternative treatment modality to address social, emotional, physical and
cognitive abilities among children and adults with and without developmental disorders,
there is still limited evidence that documents its effectiveness from an empirical
perspective (O’Haire, 2013).
Several animals have been utilized during therapeutic sessions; however, horses
have been documented as strong companions to humans (Frewin & Gardiner, 2005).
Horses do not emit judgment and as a result, when utilized as a therapeutic modality,
horses can encourage an individual with feelings of isolation to communicate more
openly with others around them (O’Haire, 2013). Similar to humans, horses demonstrate
the ability to sense anxiety and fearful behaviors. During equine-assisted activities,
participants are encouraged to be actively engaged with the horse to decrease anxiety and
fearful behaviors (Frewin & Gardiner, 2005). Through communication, participants can
direct, groom, greet, and depart while building a sense of trust with the horse (Bass,
Duchowney, & Llabre, 2009; Borgi et al., 2015; Frewin & Gardiner, 2005; O’Haire,
2013).
Therapeutic horseback riding is recognized as an equine-assisted activity to
promote social, cognitive, emotional, and physical development. Therapeutic horseback
riding requires a certified instructor to implement sessions in order to achieve set goals
(Gabriels et al., 2015). While therapeutic goals are in place, the main focus of
6

therapeutic horseback riding is to learn how to ride and care for the horse (Kendall et al.,
2015). Within this process of learning horsemanship skills and care comes therapeutic
outcomes that impact development for children (Brandt, 2013).
Only recently have equine-assisted interventions, such as therapeutic horseback
riding and equine assisted activities, been researched as valid alternatives for treatment.
The literature indicates several beneficial outcomes as it relates to therapeutic horseback
riding, which includes physical improvements (Benda, McGibbon, & Grant, 2003;
Casady & Nichols-Larsen, 2004), increased social functioning (Bass, Duchowny, &
Llabre, 2009; Borgi et al., 2015), decreased anxiety (Holmes et al., 2012), increased
communication (Ajzenman, Standeven, & Shurtleff, 2013; Gabriels et al., 2015; Keino et
al., 2009; Ward et al., 2013), reduced planning time to problem solving (Borgi et al.,
2015), and improved responses to sensory experiences (Ward et al., 2013) in mostly
school-aged children and adolescents with ASD or individuals with cerebral palsy. The
current findings suggest that therapeutic horseback riding produces significant changes in
several domains of growth and development for individuals.
The majority of current research typically includes the population of children and
adolescents with developmental disorders, specifically those with ASD and cerebral
palsy. However, while research has investigated the impact therapeutic horseback riding
may have on communicative behaviors in children and adolescents with ASD, there is
less evidence regarding individuals with Down syndrome. As documented in the
literature of developmental disorders, enriched and unique environments, such as
therapeutic horseback riding, stimulates senses and exposes individuals to new
experiences to encourage growth and development (Candler, 2003).
7

Children with developmental disorders require unique opportunities to develop
and grow. To gain communicative competence, children with developmental disorders
need exposure to therapeutic interventions that promote an increase in communicative
skills (Kamps et al., 2015). Children who do not receive therapeutic interventions to
enhance communication skills are at higher risk for experiencing isolation, loneliness
(McIntosh, 2014), depression, self-harm, and anxiety (Gabriels et al., 2015).
Specifically, children with ASD and Down syndrome may experience difficulties to
communicate with others around them (Kamps et al., 2015). The use of horses as a
therapy modality may encourage positive growth and development in communicative
behaviors. Current anecdotal records document information which indicates a
relationship between therapeutic horseback riding and communication. However,
limitations in current literature (e.g., small sample sizes, dosage, parent biases) make it is
difficult to determine if increased communication is an outcome produced through
participation in therapeutic horseback riding (Ajzenman, Standeven, & Shurtleff, 2013;
Garcia, 2010; Pauw, 2000).
Purpose of the Study
The purpose of the study is to investigate whether therapeutic horseback riding
impacts communication in children with developmental disorders. The researcher
intends to determine if therapeutic horseback riding is an effective intervention for
increasing communication in children with developmental disorders (ASD and Down
syndrome) who participate in a therapeutic riding programing once a week for 10 weeks.

8

Research Questions
The research intends to investigate the following questions:
1. Does participation in a 10-week therapeutic horseback riding program
increase communication in children with developmental disorders?
2. What are parent’s perceptions of the therapeutic riding experience as it relates
to communication skills of their children?
Significance of the Study
Children with developmental disorders, specifically children diagnosed with ASD
and Down syndrome need unique opportunities to flourish and develop. Traditional
forms of therapeutic interventions may tend to make a child feel more isolated and he or
she might not actively participate as directed by a therapist (Yorke, 2013). A unique
aspect of therapeutic horseback riding is it requires the participant to be an active seeking
agent (Bass, Duchowney, & Llabre, 2009). Participants have the opportunity to control
the majority of the experience. When a participant commands the horse, the horse
responds with a movement (Borgi et al., 2015). Therapeutic interventions which include
opportunities for the participant to demonstrate more control may increase self-esteem
and confidence, thus leading to more communicative output.
As discussed previously, there is limited evidence that focuses on the impact
therapeutic horseback riding has on children with developmental disorders that have
difficulty communicating with caregivers and peers. This study is designed to contribute
to the literature and encourage other researchers to further investigate the outcomes of
therapeutic horseback riding as it relates to communication in children with
developmental disorders. This study may provide more insight into the field by
9

providing data, both quantitative and qualitative, that informs programming for
practitioners and contributes to the evidence for researchers. In relation to policy, this
study may offer stakeholders evidence to advocate for therapeutic horseback riding as an
efficacious modality for treatment in children with developmental disorders.
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LITERATURE REVIEW
Introduction
The intention of this study is to determine if therapeutic horseback riding is an
effective intervention for increasing communication in children with developmental
disorders. The purpose of this literature review is to thoroughly examine the literature as
it relates to the topic of this study. The topics discussed throughout this chapter include a
brief overview of communication in children with developmental disorders, animalassisted interventions/equine-assisted activities, therapeutic horseback riding and
hippotherapy, sensory integration theory, and benefits produced through therapeutic
horseback riding and sensory integration therapy as it relates to communication.
Communication in Children with Developmental Disorders
Children with developmental disorders encounter numerous challenges as
compared to typically developing children (Jacob, Olisaemeka, & Edozie, 2015). One
challenge, in particular, is developing the appropriate communication skills to interact
with family, peers, and community members (Johnson & Parker, 2013). Communication,
as defined by Goldstein (1993),
“[is the] transmission of all kinds of messages, such as information related to
needs, desires, perceptions, knowledge or feelings. One may transmit information
to others and one may receive information. However, because language also may
11

be used to mediate one’s own actions and thoughts, communication does not
always imply social interaction” (p. 69).
Children typically begin to learn communication skills during the infancy period
and early childhood years (Jacob, Olisaemeka, & Edozie, 2015). Throughout time,
communication skills increase drastically through early learning experiences that
encourage children to be active participants in the environment (Rogow, 2005).
Language develops more slowly in children with developmental disorders (Diken, 2014)
and children with ASD and Down syndrome experience the consequences daily (Diken,
2014). However, while language acquisition differs among children with development
disorders, there is a need to identify interventions that may support the development of
communication skills and increase the initiation of communication, thus promoting
growth and development (Diken, 2014; Yoder & Warren, 2004). Goldstein (1993) noted
that environments for communication interventions should take place in an area that
promotes opportunities for communication and growth. One environment that has the
ability to provide unique communication experiences is a therapeutic horseback riding
arena.
Autism Spectrum Disorder (ASD) and Communicative Behaviors
ASD impairs several communicative behaviors (Mastrogiuseppe, Capirci, Cuva,
& Venuti, 2015), including non-verbal communicative behaviors such as gestural
communication (Dimitrova, Özçalhşkan, & Adamson, 2016). According to Parladé and
Iverson (2015) characteristics of ASD may be evident during infancy. Characteristics
resemble gazing away from face-to-face interactions, restricted ability to produce
conventional (e.g., waving “bye-bye” or nodding) and deictic gestures (e.g., reaching for
12

objects or pointing) and minimal vocalizations (e.g., babbling or cooing) (Brown &
Elder, 2014 & Parladé & Iverson, 2015). As individuals with ASD age, they tend to
experience utterances in speech with difficulty expressing themselves, failure in meeting
the needs of the listener by their respond to others, understanding sarcasm, initiating
conversations independently, and taking turns in conversation (Diken, 2014). Other
characteristics of communicative behaviors associated with ASD include echolalia,
contact gestures, pronoun reversals, and neologisms (Brown & Elder, 2014). These
atypical behaviors can cause frustration to other individuals. A child’s language and
communication abilities in the early years can predict future outcomes (Parladé &
Iverson, 2015) and early intervention is an important component for positive
developmental outcomes in children with ASD (Turygin, Matson, Konst, & Williams,
2013).
Down Syndrome and Communicative Behaviors
Children with Down syndrome experience difficulty creating sentences and
phonological processes but tend to verbalize utterances more frequently than children
with ASD (Diken, 2014). Additionally, children with Down syndrome typically acquire
stronger receptive skills (Cleave, Bird, Czutrin, & Smith, 2012) also build a wider
repertoire of conventional and dietetic gestures to communicate with others than children
diagnosed with ASD (Dimitrova, Özeçahşkan, & Adamson, 2016). Conventional and
dietetic gestures help individuals express their needs accordingly (Iverson, Longobardi, &
Caselli, 2003). While receptive and gestural skills are strong in individuals with Down
syndrome, other areas of communication and language development are marginally
delayed (Roberts, Price, & Malkin, 2007 & Polišá & Kapalková, 2014). Roberts, Price,
13

& Malkin (2007) postulate that delays in communication and language occur due to otitis
media and weakened oral motor skills. With the appropriate interventions, individuals
with Down syndrome have the ability to improve their communication and language
skills.
Therapeutic Horseback Riding
Animal-Assisted Interventions and Equine-Assisted Activities
For years, animals have been known to provide humans with companionship
filled with respect, honor, and tranquility (Morrison, 2007). The use of animals as
therapy has been known throughout history but has yet to be highly integrated into
modern healthcare practices (Morrison, 2007). Animals have been known to reduce
stress and anxiety in humans (Bass, Duchowny, & Llabre, 2009 & Bizub, Joy, &
Davidson, 2003). Specifically, the use of horses as therapy has been widely valued since
the early days of ancient Greece. Hippocrates was one of the first to describe the
valuable benefits produced from horseback riding through describing it as a healing
rhythm (Macauley & Gutierrez, 2004). In 1875, Chassaignae, a psychotherapist,
recognized horseback riding to be a beneficial therapeutic intervention for individuals
with physical disabilities (Grandados & Agis, 2011). Equine-assisted interventions, as a
form of alternative therapy, became well-known and valued in the United States
beginning in the 1970s. During this time, riding centers appeared across the United
States, Canada, and Europe (Grandados & Agis, 2011).
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Therapeutic Horseback Riding and Hippotherapy
There are several forms of equine-assisted interventions. Hippotherapy is a subset
of equine-assisted therapies and therapeutic riding is another subset of equine-assisted
activities. Hippotherapy is understood as a treatment strategy with goals of enhancing the
physical development among individuals with a physical disability (e.g., cerebral palsy,
spinal cord injury, multiple sclerosis, etc.) (Grandados & Agis, 2011). However,
hippotherapy has been used with individuals with pervasive developmental disorders,
communication disorders, and intellectual disabilities (Grandados & Agis, 2011).
Hippotherapy is generally directed by a physical therapist, occupational therapist, or
speech-language pathologist and is used as the modality to achieve specific therapeutic
goals. A certified therapist utilizes a horse’s movement as a treatment tool to promote
posture, balance, and strength (Casady & Nichols-Larsen, 2004). The multidimensional
rhythmic movement of the horse encourages stimulation in an individual’s body that
normally does not occur due to the physical disability (Cuypers, De Ridder, &
Strandheim, 2011). Hippotherapy can increase communication through simple
movements in the horse (Casady & Nichols-Larsen, 2004). The role of a speech therapist
in hippotherapy is to position participants in a way that promotes appropriate head
control, coordination, midline postural control, and gross motor skills to enhance physical
and functional impairments in children with developmental disorders. Specially, speech
therapists are well versed in understanding the importance of movements of the horse that
can increase communicative behaviors (Casady & Nichols-Larsen, 2004).
In contrast, therapeutic riding is focused on providing a therapeutic experience for
an individual through learning basic horsemanship skills, increasing social interactions,
15

and engaging in equine assisted activities. The overarching goal is to create a therapeutic
environment in which the individual can fully participate and be an active agent in the
process (Kendall et al., 2015). In comparison to hippotherapy, therapeutic riding must be
administered by a certified therapeutic riding instructor (Gabriels et al., 2015).
Additionally, the therapeutic session includes one leader, who is responsible for guiding
the horse, and two side walkers who usually assist the participating individual (Gabriels
et al., 2015). Therapeutic horseback riding differs from traditional therapy due to its
natural environment and the requirement for the appropriate use of attention and
communication skills from participants (Memishevikj & Hodzhikj, 2010). Through this
unique activity, sensory processing skills and executive function skills are exposed to an
array of new experiences, potentially not found in a traditional therapeutic environment
(e.g., private building, school, or home) (Gabriels et al., 2012). The uniqueness of a barn
or a therapeutic riding arena, as a therapeutic environment, provides multi-layered
sensory experiences that impact numerous development domains (Ajzenman, Standeven,
& Shurtleff, 2013; Borgi et al., 2015).
Theoretical Framework
Humans rely on sensory processing skills to make sense of the world around us.
Sensory processing skills come in to place in order to fulfill the expectations of difficult
tasks such as interacting with other people, learning new concepts, or achieving
developmental milestones. The ability to process sensations in the environment is related
to sensory integration theory developed by Dr. Anna Jean Ayres (Bundy, 2002). This
section will discuss Ayres’ sensory integration theory, sensory processing dysfunction,
16

sensory integration therapy, theoretical relationship to communication skills and
development, and current perspectives of sensory integration.
Sensory Integration Theory
Dr. Anna Jean Ayres, an occupational therapist and developmental psychologist,
developed the sensory integration theory. Dr. Ayres dedicated her career to defining the
impact of sensory processing and its relation to learning, behaviors, emotions, and
development in individuals with what is defined as sensory processing dysfunction
(Sensory Processing Disorder University, 2016). Sensory integration theory postulates
that sensory integration is the neurological process in which the brain organizes
sensations from within the environment. The process to organize and interpret these
sensations, from previous memories, allows an individual to make an effective and
meaningful response to the sensation (Yeckley, 2009). As the American Association of
Pediatrics (2012) described, sensory integration is similar to information processing. The
purpose of sensory integration theory “is to explain the relationship between the brain
and behavior and explain why individuals respond in a certain way to sensory input and
how it affects behavior” (DiMatties & Sammons, 2003, p. 2). Sensory integration theory
focuses on three forms of sensory input within individuals defined as the vestibular,
proprioception, and tactile senses. The vestibular sense is related to movement and
balance and further explains where the body and head are in relation to space and the
earth’s surface. The proprioception sense is related to joint and muscle sensations and
further explains where specific body parts are and what they are currently doing. The
tactile sense is related to the body’s nerves that react to different sounds, touch, and
pressure (DiMatties & Sammons, 2003). Through these senses, therapeutic professionals
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(e.g., occupational therapists) can further understand how individuals’ process sensory
experiences (DiMatties & Sammons, 2003). The inability to process sensations from
within the environment can impact an individual’s ability to complete simple and difficult
tasks, which is known as sensory processing dysfunction (Bundy, 2002). The process of
sensory integration is presented in Figure 2.1.

Sensory
intake

TREATMENT
(Intake)

Sensory
Integration
THEORY (Central nervous system
processing)

Planning
and
organizing
behavior

Feedback

Adaptive
interaction
and
learning
EVALUATION (Output)

Figure 1

(Bundy, 2002, p. 5)

Process of Sensory Integration

Sensory Integration Dysfunction
Along with Ayres’ contributions to sensory integration theory, Ayres also
developed standardized assessments and observation methods to help identify individuals
with sensory integration dysfunction. Sensory integration dysfunction or better known as
sensory processing dysfunction is considered a neurological disorder (Sensory Integration
Global Network, 2017). Individuals diagnosed with sensory processing dysfunction have
difficulty processing environmental stimuli, which results in the inability to respond
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meaningfully. For instance, an individual with poor coordination or continuous low
arousal to outer body sensations may be identified as having sensory processing
dysfunction (Bundy, 2002). However, sensory processing dysfunction can also be
identified as individuals who over react to sensations in the environment. There are
varying kinds of sensory processing disorders (Bundy, 2002). Specifically, children with
developmental disorders who have been identified as having difficulty processing
environmental sensations, have benefitted greatly from sensory integration therapy
(Iwanaga et al., 2014).
Sensory Integration Therapy and Communication Therapy
Ayres’ sensory integration theory informed the design of sensory integration
therapy. Sensory integration therapy is commonly utilized by occupational therapists.
Therapists who decide to use sensory integration therapy with clients have a strong
background in understanding the theoretical framework, purpose, and goals of the
therapy (Sensory Processing Disorder University, 2016.). Sensory integration theory
provides guidance for the professional working with children who demonstrate sensory
integration dysfunction, including those with communication delays or disorders (Ayres
& Robbins, 2005). Therapy requires participants to be actively involved in the process
and meets individuals at their current state of functioning when therapy begins (Iwanaga
et al., 2014). The goal of therapy is specific and individualized to each participant
(Pollock, 2009). Therapy sessions engage the participant and target systems where
deficits in sensory processing dysfunction reside (e.g., vestibular, proprioceptive, and/or
tactile). Therapy interventions also aim to “enhanc[e] the child’s ability to participate in
the daily occupations which are meaningful and satisfying for that child in their natural
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context” (Pollock, 2009, p. 7). Sensory integration therapy is designed to normalize
experiences and provide a more controlled sensory experience improving neurological
functioning, thus promoting communication systems (Schooling, Coleman, & Cannon,
2012).
Sensory Integration Theory and Therapeutic Horseback Riding
As discussed previously, the intent of this study is to determine what impact
therapeutic horseback riding has on communication development and skills for
individuals with developmental disorders. Sensory integration theory proposes that the
brain organizes environmental sensations through the senses (Bundy, 2002). Through
vestibular, proprioceptive, and tactile perceptive activities, occupational therapists aim to
improve upon specific sensory processing deficits in clients with varying sensory
integration abilities (Miller, 2003). Research draws strong connections between sensory
integration experiences and communication in children with developmental disorders.
For example, Ward and colleagues investigated the effects on therapeutic horseback
riding in communication in sensory processing and communication and revealed
significant increases in both areas of development (2013). Communication dysfunction
can present as a result of failure to orient or engage in social stimuli, impairment in
shared attention or motor imitation (Osterling & Dawson, 1994), or as a result of selfregulation issues as proposed by Greenspan and Wieder (1997). Sensory modulation can
be a primary symptom for children with a spectrum disorder. Difficulties with sensory
modulation may lead to delays or disturbances in communication and language
development (Mauer, 1999). The tactile sensations provided through therapeutic riding
could potentially have an impact on a participant’s communication and social skills.
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Rogow (2005) noted that communication skills are generated and developed through
sensory integrated experiences where an individual is actively engaged in the experience.
Generally, all sensory integration therapies require participants to be actively involved in
the process (Bundy, 2002). Therapeutic riding is appropriate as a sensory integration
therapy because it requires participants to fully engage in the entire process, requiring
attention and effort (Gabriels et al., 2015). Ayres’ noted that the more active individuals
were during therapy, the more effectively the neurological processes were integrating
environmental sensations (Bundy, 2002). Sensory integration theory is a fundamental
theory for understanding how the human brain processes sensory experiences within the
environment. Ayres strongly believed that sensory integration was crucial for learning,
behaviors, and emotion (Sensory Processing Disorder University, 2016). In this study,
sensory integration theory serves as a framework in understanding that impact sensory
processing has on the relationship between therapeutic riding and communicative skills in
children with developmental disorders.
Current Perspectives
Based on the current literature describing the connection between sensory
integration dysfunction and communication skills, questions remain regarding therapeutic
approaches for children with developmental disorders. However, despite the limited
evidence, several occupational therapists and other sensory integration experts, continue
to utilize sensory integration therapy due to the consistent improvements they observe
with clients diagnosed with sensory processing dysfunction (Miller, 2003). Current
issues mainly surround the methodology used to assess the effectiveness of sensory
integration therapy. Conducting an experimental study is difficult for this topic and the
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population usually served due to comorbid health issues, medication, and additional
therapies. However, continued research is needed to provide more evidence to document
outcomes and inform programming for children with developmental disorders.
Therapeutic Horseback Riding and Communication
While there are physical benefits produced through hippotherapy and therapeutic
horseback riding, there are also communicative benefits that are not as prevalent in the
existing literature. As discussed previously, equine-assisted interventions are considered
a complementary or alternative form of therapy, requiring active participation from
individuals (Lanning et al., 2014). The alternative therapy provided through
hippotherapy and/or therapeutic horseback riding provides a new set of responsibilities
for the participating individual. Through participation, individuals have an important role
in taking care of the horses. Individuals must have confidence when working with a
horse due to the horse’s skittish and fearful nature. Individuals seeking a relationship
with the horse must remain calm and fearless in order for the horse to remain obedient
and docile to cooperate in a therapeutic riding session. A unique opportunity presented
through hippotherapy and therapeutic horseback riding is to understand and build
relationships (Frewin & Gardiner, 2005). The ability to create relationships with a horse
has led to individuals communicating with the horse, members of the therapeutic
sessions, family, and peers (Keino et al., 2009). Specifically, hippotherapy and
therapeutic horseback riding require communication from participants when riding,
giving the horse commands, and during ground activities, such as brushing and tacking
the horse.
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Ward and colleagues (2013) evaluated the relation between social communication
and sensory processing and therapeutic horseback riding in 21 children, with a mean age
of 8.1 years old, diagnosed with ASD. All participants received routine speech therapy
and one participant received occupational therapy. As part of the research design,
participants engaged in two phases of therapeutic horseback riding with one planned
interruption to see if participation in therapeutic horseback riding increased
communication and sensory processing. Researchers utilized the Gilliam Autism Rating
Scale-II (Gilliam, 2006) to measure characteristics of autism including common
behaviors, social interactions, and communication and the Sensory Profile School
Companion (Dunn, 2006) to measure sensory processing related to auditory, movement,
touch, and behaviors. Measures were gathered approximately six times throughout the
study. The study lasted 30 weeks beginning with therapeutic horseback riding within the
first 10 weeks, an absence of riding sessions during the second 10 weeks and concluding
with riding again within the last 10 weeks. The therapeutic sessions encouraged
individuals to be actively engaged during riding through talking to side walkers and
therapeutic riding instructors. Therapeutic horseback riding requires a lot of social
communication and interactions between the participant, instructor, therapist, and
volunteers (Ward et al., 2013). A unique aspect of this study was the opportunity for
participants to become familiar with the new environment through sensory processing
orientation activities. Participants rode horses and followed instructions by instructors for
approximately 30-45 minutes. Following riding sessions, participants were encouraged
to say “good-bye” to their horses. Researchers gathered results and concluded that
therapeutic horseback riding increased communication and sensory processing in children
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with ASD. However, communication and sensory processing abilities decreased after the
interruption of therapeutic horseback riding sessions, but increased when riding resumed
(Ward et al., 2013).
Borgi and colleagues (2015) found similar results when they investigated whether
therapeutic horseback riding improved executive functioning in 28 children with ASD,
aging from 6-12 years, participating in therapeutic horseback riding for once a week for 6
months. This study divided participants into two groups: treatment group and control
group. The Vineland Adaptive Behavior Scale (Sparrow et al., 1984) and Tower of
London (Shallice, 1982) scales were used in this study. The Vineland Adaptive Behavior
Scale (VABS) assesses communication, socialization, motor skills, and daily living skills.
The Tower of London (TOL) focuses on assessing executive functioning skills. Similar
to Ward et al., (2015), participants were encouraged to be socially engaged with the
horses, as well as with the instructor, therapist (if present), volunteers, and other
participating individuals. Participants engaged in basic horsemanship skills and riding.
Overall, researchers found significant increases in social functioning, which include
communication and social skills, in the treatment group who attended therapeutic
horseback riding sessions. Specifically noted were decreases in planning time for
participants. Participants in the treatment group responded more quickly to problemsolving incidents. In contrast, significant changes were not observed for participants in
the control group. Researchers concluded that therapeutic horseback riding was
beneficial for improving communication in children with ASD.
Gabriels et al., (2015) found significant increases in words spoken in 116 children
diagnosed with ASD after 10 weeks of therapeutic horseback riding. Compared to the
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control group, participants in the treatment group illustrated an ability to utilize new
vocabulary and spoken words during and after riding. Similarly, Keino and colleagues
(2009) investigated the impact of psycho-educational horseback riding in communication
in four children with pervasive developmental disorders, which are children within a
preschool age range. Children diagnosed with pervasive developmental disorders do not
fully meet the criteria to be diagnosed with ASD, but similar developmental
characteristics, such as avoiding eye-contact and not utilizing conventional and deictic
gestures, are recognized in children with pervasive developmental disorders. Psychoeducational horseback riding goals were to increase verbal and non-verbal
communication skills. The Human-Equips-Interaction on Mental activity (Keino et al.,
2009) scale was established to fully evaluate the psycho-educational effects on
communication in riding. The Human-Equips-Interaction on Mental (HEIM) activity
scale is a behavioral and psychological assessment tool, developed by Keino and
colleagues (2009), in which behavioral improvements based on adaptation, verbal and
non-verbal communication, fear, emotions, swift physical movements, visual response,
imitation, relationships, and fixated behaviors were assessed. During the riding sessions,
participants first made a lap around the track on the horse. Following, participants
engaged in a psycho-educational game while making two more laps around the track.
The psycho-educational game consisted of the child identifying their mother in a picture
and enunciating “mamma”. During the third round, participants were free to engage in
their own activity. Keino and colleagues (2009) did not provide a specific timeline
describing the duration of the study or sessions. However, results indicated that there
were significant changes in eye contact for all participants. Few participants associated
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“mamma” in the picture to “mamma” in person. However, researchers concluded that
psycho-educational horseback riding was efficacious for communication in children with
pervasive developmental disorders due to the unique environment and opportunities to be
actively involved during sessions.
Gabriels and colleagues (2012) researched the effects of therapeutic horseback
riding on 42 school-aged children and adolescents with ASD. Prior to the first riding
session, researchers collected baseline data in areas of self-regulation from the 42
participants, as well as the 16 participants in the waitlist control group. Participants in
the treatment group attended therapeutic horseback riding once a week over a span of 10
weeks. Sessions typically lasted 45 minutes and participants followed the same
procedures each session. Procedures included putting on a helmet, sitting and waiting on
a bench, mounting the horse, engaging in therapeutic horseback riding activities,
dismounting the horse, grooming the horse, and putting away riding equipment.
Researchers utilized the Vineland Adaptive Behavior Scale—Second Edition (Sparrow,
Cicchetti, & Balla, 2005) and found increases in expressive language.
Similar to the research in physical benefits produced by therapeutic horseback
riding, research regarding communicative benefits have limitations. Limitations
discussed in the therapeutic horseback riding literature are related to small sample sizes,
uncontrolled factors (medication and additional therapies), and non-randomized samples
(Ajzenman, Standeven, & Shurtleff, 2013; Garcia, 2010; Pauw, 2000). Future studies
must consider limitations from other studies to better understand the outcomes produced
through therapeutic horseback riding.
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Conclusion
Key points discussed throughout this literature review included a discussion
regarding communication in children with developmental disorders, a brief history of
animal-assisted interventions and equine-assisted activities, therapeutic horseback riding
and hippotherapy, and sensory integration theory. This chapter concluded with a
thorough discussion of current and past literature directly related to therapeutic horseback
riding and hippotherapy and sensory integration therapy. The literature acknowledges
several physical, communicative, and psychosocial benefits produced through therapeutic
horseback riding and hippotherapy. However, findings are non-conclusive and research
indicates the need for further findings to determine the true value of sensory integrated
therapeutic horseback riding and hippotherapy for children with disabilities and
developmental disorders who demonstrate communicative delays. The next chapter will
discuss the chosen methodology design for this study, which will also include a
description of the procedure, population, desired plan for measures, data collection, and
analyses.
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METHODOLOGY
Introduction
There is limited empirical research conducted in therapeutic horseback riding as it
relates to outcomes in communication for children with ASD and Down syndrome.
While beneficial outcomes have been reported, more research must be conducted to
further investigate and report the outcomes of therapeutic horseback riding for children
with developmental disorders (Candler, 2003; Gabriels et al., 2012; Kern et al., 2011;
Lanning et al., 2014).
The purpose of the study is to investigate whether therapeutic horseback riding
impacts communication of children with ASD and Down syndrome. The researcher
utilized a mixed-methods design that focused on the impact of therapeutic horseback
riding on communication in children with ASD and Down syndrome who participated in
a therapeutic horseback riding program once a week for 10 weeks. This chapter will first
discuss the study’s methodological approach to answering the research questions. The
following portion will describe in detail the population and purposive sample. Third, the
variables and decided measures will be described in detail. Fourth, the therapeutic
horseback riding intervention procedures will be discussed. Finally, the data collection
and analyses procedures will be outlined.
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Research Design
A mixed-methods approach was utilized to answer the following research questions:
1. Does participation in a 10-week therapeutic horseback riding program
increase communication in children with developmental disorders?
2. What are parent’s perceptions of the therapeutic horseback riding experience
as it relates to communication skills of their children?
This study used a mixed-methods approach to assess the effectiveness of a
therapeutic horseback riding intervention with children who are diagnosed ASD or Down
syndrome. This study exclusively explored changes in communication prior to and
following a 10 week therapeutic horseback riding intervention. The quantitative portion
of the study used secondary data collected by Certified Therapeutic Riding Instructors
trained to conduct assessments with special needs populations. The Naples Equestrian
Challenge Participant Evaluation (Naples Therapeutic Riding Center, 2013) was used as a
pre/post measurement of communication skills. The qualitative portion of the study
included an interview, with parents whose children participated in the intervention.
Interviews were conducted two to three months after the quantitative data was collected.
For the qualitative section of the study, a subset of participants’ parents was
purposively selected to participate in a follow-up interview. A purposive sampling
technique is useful in exploratory research and often used when there are limited
resources and a small number of cases (Creswell, 2014). Purposive sampling can be
helpful in explaining the phenomenon of interest and allows the researcher to compare
and contrast participant outcomes. In this study, purposive sampling allowed the
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researcher to carefully compare and contrast parent’s perceptions of participant outcomes
produced through participation in a therapeutic horseback riding program.
Population/Sample
The population for this study were individuals participating in equine-assisted
activities in Mississippi diagnosed with a developmental disabilities and disorders,
specifically ASD and Down syndrome. The data is limited as to the number of
participants enrolled in therapeutic horseback riding treatment programs. Children and
adolescents with developmental disorders are being served at higher rates in CAM
treatment programs. However, non-biologically based CAM treatment programs, such as
therapeutic horseback riding, have made profound developmental impacts in children and
adolescents with developmental disorders (Brondino et al., 2015 & Valicenti-McDermott
et al., 2014). Specifically, children with ASD positively benefitted in various domains of
development after participation in an equine-assisted program (Brondino et al., 2015).
Other CAM modalities include yoga, massages, music therapy, and meditation (Searight,
Robertson, Smith, Perkins, & Searight, 2012). Current data indicates increased
socialization and communication in children and adolescents with ASD (Brondino et al.,
2015). Through yoga children and adolescents with ASD increased self-control
(Brondino et al., 2015). Much like therapeutic horseback riding, other modalities
encourage participants to be part of the process. Children diagnosed with a
developmental disorder have been identified as exceptional candidates for therapeutic
horseback riding (Bass, Duchowny, Llabre, 2009).
The accessible population for this study consisted of children and adolescents
diagnosed with ASD and Down syndrome who participated in therapeutic horseback
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riding at the Elizabeth A. Howard 4-H arena in West Point, Mississippi and completed
the Naples Equestrian Challenge Participant Initial Evaluation in the Fall of 2016. A
purposive sample of the participating children and youth was selected based on the
characteristics of the population and the following inclusion criteria: (a) diagnosis of
ASD or Down syndrome, (b) met eligibility requirements to participate in the Mississippi
State University Equine-Assisted Therapy (MSU EAT) program, and (c) demonstrated a
language delay or disorder as indicated on the MSU EAT program application. This
study included 16 participants (e.g., the total number of participants diagnosed with ASD
and Down syndrome who participated in the therapeutic horseback riding program during
Fall 2016). The final sampled included 8 females and 8 males ages 5-23 years old (M =
12.62; SD = 6.56). In this study, 12 participants diagnosed with ASD participated and 4
participants diagnosed with Down syndrome participated in therapeutic horseback riding.
(See Table 1).
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Table 1

Qualitative Sample Descriptives
Age

Participant 1
Participant 2
Participant 3
Participant 4

6
14
10
17

Participant 5
Participant 6
Participant 7
Participant 8
Participant 9
Participant 10
Participant 11
Participant 12
Participant 13
Participant 14
Participant 15
Participant 16

22
13
10
5
20
14
6
5
22
23
6
7

Diagnoses
(Child)
ASD & Growth Hormone Deficiency
ASD
ASD
Asperger’s, Anxiety, & Obsessive-Compulsive
Disorder
Down Syndrome
ASD
Asperger’s
Down Syndrome
ASD
ASD
ASD
ASD & Language Delay
Down Syndrome
Down Syndrome
ASD & Sensory Processing Disorder
ASD with Sensory Processing Disorder & Marfan’s
Syndrome

Gender Interview
Female
Female
Female
Male

Yes
No
No
No

Female
Male
Male
Female
Male
Male
Male
Male
Female
Female
Female
Male

No
No
Yes
Yes
No
Yes
Yes
Yes
No
No
Yes
No

Variables/Measurements
The variables in this study include therapeutic horseback riding and
communication. The independent variable is identified as participation in a therapeutic
horseback riding program. The dependent variable is identified as communication, which
is an individual’s ability to respond to stimuli within the environment (Goldstein, 1993).
The quantitative portion of this study was completed by two Certified Therapeutic
Riding Instructors at the Elizabeth A. Howard 4-H arena. Certified Therapeutic Riding
Instructors were trained to utilize the Naples Equestrian Challenge Participant Evaluation
(NECPE) measure, which is a 35- item measure is created by the Naples Equestrian
Challenge, a nonprofit therapeutic riding program in Florida. The NECPE assesses
domains of development which include social skills, communication skills, balance and
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posture skills, and motor skills of individuals participating in therapeutic horseback
riding. The NECPE was piloted with over 500 participants in both therapeutic riding and
equine assisted activity programs and contains 4 subscales. The communication subscale
was used in this study.
The NECPE evaluates the following communication skills: visual response,
receptive language, expressive language, degree of verbalization, vocal volume,
interruptions, and prompt requirements. The measure evaluates each communication
skill based on a 0 to 5-point scale, with 0 representing the inability to score the category
due to the participant’s comprehension or physical deficit and 5 representing the
participant’s ability to demonstrate the skill effectively. Each skill is added together to
produce an overall communication skills score to effectively interpret an individual score
for each subscale of communication that is being assessed. The score interpretation for
the communication domain ranges from 0-5 = inadequate; 6 to 10 = poor; 11 to 15 =
needs improvement; 16 to 20 = satisfactory; 21 to 25 = good; 26 to 30 = very good; and
31 to 35 = excellent.
For the qualitative portion of this study, the researcher contacted participating
individuals’ parents to participate in an interview. While interviews were intended to be
parent interviews, only mothers reported to responses. Qualitative interviews utilize a
phenomenological approach to fully understand the meaning and impact of the
therapeutic riding experience from the parent’s perspective. Additionally, a
phenomenological approach is appropriate because it is critical to comprehend several
individuals’ common or shared experiences of a phenomenon (Creswell, 2007), such as
therapeutic horseback riding. The interview was created by Mississippi State University
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Extension (Mississippi State University Extension, 2015) and contains 21 questions
regarding a family member’s perspective of the child’s participation in the program and
the program’s fit for the child. Of the 21 questions, 6 questions are specific to language
and communication development (see Appendix A).
Intervention Procedures
Therapeutic horseback riding is considered a complementary and alternative
medicine (CAM) treatment program in which participants learn basic horsemanship skills
and engage in activities to promote optimal growth and development (Smith, 2017).
CAM programs refer to health care systems, practices, or treatments that are not
considered conventional medical treatment protocols. CAM treatments may include
treatments that replace or compliment conventional care (Libby, Pilver, & Desia, 2012).
The horses used in a CAM treatment program are utilized as a therapeutic tool to help the
instructor, licensed therapist, and individual meet therapeutic goals (MSU Extension
Equine Assisted Therapy Programs, 2015).
Participants in this study attended therapeutic horseback riding sessions once a
week for a 10-week period. Each weekly session was approximately 50 minutes to 1
hour and was held at the MSU Extension Equine Assisted Therapy (EAT) programs
located at the Elizabeth A. Howard arena. The MSU EAT programs hold PATH, Int.
Premier Accreditation and offer both individualized hippotherapy and group therapeutic
riding sessions for children, youth, and adults with disabilities. Only participants in
therapeutic horseback riding were included in this study.
During the first week, a Certified Therapeutic Riding Instructor utilized the
Naples Participant Initial Evaluation, as well as observation, to develop goals and
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individualized plans during the first week. Participants were then paired with a therapy
horse that met their developmental needs. Additionally, participants were fitted for a
helmet and saddle. During weeks 2 - 9, participants were taught to groom their horse,
assisted with tacking the horse, and learned how to mount the horse. During the riding
portion of the sessions, participants were encouraged to complete specific tasks to meet
their goals. Tasks included mounting and dismounting the horse, holding the reins, using
verbal commands to cue the horse, steering the horse, and using appropriate positioning
and postural techniques independently. Furthermore, while riding the horse, participants
engaged in fine and gross motor exercises and letter/number recognition games. At the
end of each session, participants dismounted the horse and ate a small snack. During
week 10, Certified Therapeutic Riding Instructors completed a post-evaluation utilizing
the Naples Participant Initial Evaluation.
Data Collection Procedures
This study was submitted to the Institutional Review Board (IRB) at Mississippi
State University for approval. Data collection for this study began after approval was
granted by the IRB. The data was collected by Certified Therapeutic Riding Instructors
at the Elizabeth A. Howard 4-H arena and the researcher.
Quantitative design
For the quantitative portion of the study a pre- and post-design was used to collect
data that focused on analyzing visual response, receptive language, expressive language,
degree of verbalization, vocal volume, interruptions, and prompt requirements.
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Qualitative design
Interviewees consisted of mothers of children 4-18 years old with (a) ASD or
Down syndrome currently participating in the MSU EAT programs, and (b) present
communication and language delays (See Table 1). Mothers were not intentionally
targeted as interviewees, but only mothers agreed to interviews. The researcher called all
participants’ parents. However, only 7 mothers agreed to interviews. The researcher
conducted interviews two to three months after the quantitative post-test data was
collected to observe the effects of participation in a 10-week therapeutic horseback riding
program. The interviews were conducted via phone and were recorded, upon consent, to
allow the researcher an opportunity to review and transcribe the data effectively. The
parent interviews lasted between 15 to 20 minutes.
Procedures for Analyses
For the quantitative data analysis, SPSS version 24 was utilize to calculate the
mean for the pre-test and post-test for each participant. Change scores for each
participant were calculated on all eight communication items and an aggregated mean for
pre- and post-evaluations were determined.
For the qualitative analysis, the researcher first began by listening to each audio
file carefully and thoroughly reviewing all notes for each interview. All interviews were
transcribed in Microsoft Word then compiled into one document to compare and contrast
interviewee responses. From this analysis, the researcher developed themes and
subthemes to gain a better understanding regarding the communicative and
developmental outcomes produced through therapeutic horseback riding from a parent
perspective.
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Conclusion
This chapter has described how the researcher will answer the research questions
by utilizing a mixed-methods design. Through a phenomenological approach and
purposive sampling, the researcher thoroughly analyzed the outcomes produced through
participation in a therapeutic horseback riding program. After IRB approved the study,
the quantitative data was collected through the NECPE and the qualitative data was
collected through parent interviews. The researcher analyzed NECPE results and
thoroughly transcribed family interviews
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FINDINGS
Introduction
The purpose of this mixed-methods study was to examine the effects of
therapeutic horseback riding on communication in children and adolescents with ASD
and Down syndrome. The ultimate goal of this study was to determine if participation in
therapeutic horseback riding had a positive effect on communicative behaviors. This
chapter is divided into three sections. The first section will discuss the quantitative
NECPE results and qualitative parent responses. Next, an evaluation of the study’s
findings will be discussed. The chapter will then close with a brief summary.
Results
Naples Equestrian Challenge Participant Evaluation
Cronbach’s Alpha was run to assess the reliability of the Naples Equestrian
Challenge Initial Evaluation both at the pre- and post-assessments. The scale was found
to be reliable with Cronbach’s alpha of .739 and .795 respectively. This study examined
the impact of therapeutic horseback riding on communication in children and adolescents
with ASD or Down syndrome. The mean, standard deviation, ranges, and changes scores
for each participant for each communication item are organized in Table 2.
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Table 2

Means, Standard Deviations, Range and Mean Change Scores of
Communication

Pre
Post
M
SD M
SD
1. Visual Response
2.81 .830 4.25 .930
2. Receptive Language
3.75 1.06 4.18 1.37
3. Expressive Language
3.87 1.14 4.37 .806
4. Degree of Verbalization
3.56 1.45 4.06 1.23
5. Vocal Volume
3.50 1.15 4.12 1.36
6. Interruptions
3.43 1.26 3.75 1.43
7. Prompt Requirements
3.18 1.32 4.18 .981
8. Communication Skills Total
24.12 5.21 28.93 5.55
Note: M=Mean. SD=Standard Deviation. Δ=Change Score.

Range
0-5
0-5
0-5
0-5
0-5
0-5
0-5
0-35

Δ

1.44
.43
.50
.50
.62
.32
1.00
4.81

These results suggest that participation in therapeutic horseback riding had a
positive impact on each area of communication skills. The greatest change score was
noted for Visual Response and the least change was noted for Interruptions.
Individual Level Analyses
To further examine the effectiveness of therapeutic horseback riding on
communicative skills and behaviors in children and adolescents with ASD or Down
syndrome, individual change scores were investigated. These results are presented in
Table 3. Of note, 93% of the sample showed improvements in communicative skills and
behaviors after their participation in therapeutic horseback riding. Results indicated one
participant scored lower in communication following the EAT program (i.e., -2 points).
The greatest positive change was seen in a female child (i.e. 11 points). (See Table 3).
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Table 3

Individual Analyses

Age
Gender
Pre
Participant 1
6
F
26
Participant 2
14
F
23
Participant 3
10
F
34
Participant 4
17
M
30
Participant 5
22
F
13
Participant 6
13
M
28
Participant 7
10
M
28
Participant 8
5
F
21
Participant 9
20
M
28
Participant 10
14
M
23
Participant 11
6
M
19
Participant 12
5
M
20
Participant 13
22
F
27
Participant 14
23
F
19
Participant 15
6
F
21
Participant 16
7
M
26
Note: F=Female. M=Male. Age is reported in years.
Δ = Change between pre- and post-assessments.

Post
34
2
35
35
21
31
34
19
34
31
21
24
33
24
32
27

Δ

8
5
1
5
8
3
6
-2
6
8
2
4
6
5
11
1

Parent interviews
Using a phenomenological approach, the researcher gained further insight
regarding the communicative and developmental outcomes produced through therapeutic
horseback riding. In an interview, parents reported outcomes regarding communication
and development for their children. Seven out of twelve participants’ mothers
participated in over the phone interviews. After transcription, two members of the
research team analyzed the data thoroughly for themes. After individual review the
researchers compared their reviews and two major themes with additional subthemes
emerged. The themes identified through analysis include: Theme 1, “Developmental
Impacts” and Theme 2, “Communication Impacts”.
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Developmental Impacts: Therapeutic horseback riding had positive effects on
their children. No negative outcomes were identified as parents reported their child’s
experience of therapeutic horseback riding.
Confidence and calmness: Five parents reported an increase in their child’s
confidence and ability to become calm after participation in therapeutic horseback riding.
A mother of a 5-year-old male with ASD reported: “I think it gives him a lot more
confidence in himself. And I think that it gives him confidence in other areas than just
speech and language” (Participant 12). Typically children and adolescents with ASD or
Down syndrome may not always achieve the ability to become relaxed and soothed
independently. However, the gait of a horse is similar to that of a human and it is through
riding where horses are utilized to achieve this gait movement to help an individual
become relaxed to accomplish other developmental tasks. One mother reported that: “At
the age of 5, he couldn’t even hold a pencil. He did not really have any fine motor skills.
He would just ride around and around for 45 minutes and then they would sit and he
would just write. He was calmed and soothed enough to write his letters and hold his
pencil. He can write paragraphs and this was really huge for us” (Participant 7).
Another mother reported that: “When we were participating, he seemed to be a lot
calmer and be able to explain himself a little better, especially during the time he had
ridden” (Participant 11).
Communicative Impacts: From a parent’s perspective therapeutic horseback
riding had positive effects on their child’s ability to communicate verbally and nonverbally. Most parents indicated increases in their child’s vocabulary, eye contact,
listening behaviors, and ability to initiate conversations and follow directions.
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Eye contact: Therapeutic horseback riding requires a participant’s full attention
and ability to remain engaged during activities. One indicator of engagement and
attention is the ability to maintain eye contact. Four parents reported that they observed
an increase in their child’s eye contact after therapeutic horseback riding sessions. One
parent reported: “Yes, and just eye contact, lots of eye contact. We used to struggle with
that, but now it’s very good. Even after he gets off of the horse, verbal communication is
better” (Participant 7). Another parent responded: “Yes, he would want to stare at first,
but now he is improving a lot” (Participant 11). Three parents expressed no changes in
their child’s eye contact.
Listening behaviors: As compared to eye contact, listening is an additional
indicator that an individual is engaged and attentive during an activity. Five out of seven
parents responded that listening behaviors improved after therapeutic horseback riding.
One parent mentioned that: “While on the horse, he listens well. Of course you know a
10 year old doesn’t always listen to mom anyways, but umm yes, his listening skills are
good during and after” (Participant 7). Two parents indicated that they could not tell a
difference in listening behaviors.
Initiation of conversations: Overall, six parents reported changes in their child’s
ability to initiate conversations. One parent commented: “Yes, and he is excited! And he
will tell me what he told Mrs. Cassie or sometimes one of his interests are animals and he
will come up with animals you’ve never heard of and all of their different facts”
(Participant 7). Another parent mentioned: “Umm, she would. She knew when we turn
on certain roads, we were going to horses. That’s what she would say, ‘We are going to
horses!’. And I would say ‘Horses? Where are they at?’. She would tell me how to get
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there too. She would say, ‘Turn this way mommy!’. She would memorize when you
drive” (Participant 15). She also indicated that her child utilized new vocabulary words
during conversations. She reported that her child: “started identifying things more and
using words that she didn’t use before. [Instructors] introduced more words into her
vocabulary other than your normal every day words” (Participant 15). Lastly, a parent
reported that her child: “has been getting close to being conversational at this point. So,
he’s learning how to express himself a lot more and talks about things that are going on
around him, which is a huge deal for him. He would repeat things he had heard recently
or things like that. He definitely would not do things like that before” (Participant 12).
One parent did not report any changes.
Following directions: Alongside attention, therapeutic horseback riding requires
participants to follow directions during riding. Six parents indicated their child followed
directions after therapeutic horseback riding sessions. One parent reported some changes
in her child’s ability to follow directions.
Summary
In summary, the data for this study indicates that therapeutic horseback riding
increases communication in children and adolescents with developmental disorders,
specifically ASD or Down syndrome, in the areas of visual response/eye contact,
expressive language, prompt requirements, listening behaviors, following directions, and
initiating conversations independently. Furthermore, the data suggest positive
developmental changes in confidence and the ability to become relaxed during and after
riding. In conclusion, the data provides deeper insight into a parent’s perspective
regarding the benefits of therapeutic horseback riding as it relates to communication.
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IMPLEMENTATIONS, RECOMMENDATIONS, AND CONCLUSIONS
Discussion
This study was designed to assess the effectiveness of therapeutic horseback
riding as a complementary or alternative therapy for communicative behaviors of
participants diagnosed with ASD or Down syndrome. Previous studies strengthen the
findings in this study and support the research questions in that therapeutic horseback
riding produces positive changes in communicative behaviors in children and adolescents
with ASD or Down syndrome (Ajzenman, Standeven, & Shurtleff, 2013; Gabriels et al.,
2012; Gabriels et al., 2015; Keino, 2009; & Ward et al., 2013). The quantitative results
indicated improvements in all areas assessed, as identified by the change score for each
participant with ASD or Down syndrome. From a qualitative perspective, parent
responses indicated improvements in the same areas of their child’s communicative
behaviors.
As discussed previously, therapeutic horseback riding requires active engagement
and attention from participants (Gabriels et al., 2015). Eye contact, a form of non-verbal
communication, can signify that an individual is focusing his or her attention on a task.
Quantitatively, the greatest improvement recognized on the NECPE was Visual Response
Communication with results revealing a change score of 1.33 for this item. In relation to
parent interviews, four parents indicated an increase in eye contact after therapeutic
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horseback riding. Similar findings were revealed in a study conducted by Keino and
colleagues (2009) who reported increases in eye contact in all participants after riding.
Additionally, improvements in Expressive Language Communication were
identified on the NECPE. During interviews, several parents acknowledged
improvements in their child’s ability to demonstrate more communicative behaviors after
therapeutic horseback riding. Six parents reported that their child initiated more
conversations, one parent identified increases in new vocabulary and word usage, and one
parent identified increases in their child’s written communication. These findings are
reinforced by Gabriels et al., (2012) and Gabriels et al., (2015) who revealed significant
increases in expressive language for participants with similar backgrounds. Interestingly,
these were unexpected results discovered during Gabriels’ et al., (2012) study and
researchers suggested improvements were influenced by the engaging human-horse
relationship. Similar to this pilot study, Certified Therapeutic Horseback Riding
Instructors encouraged participants to utilize verbal communicative behaviors, such as
expressive language during riding sessions.
Furthermore, the NECPE results and parent interviews illustrated significant
improvements in Prompt Requirements Communication, following directions, and
listening behaviors. Similar findings were reported by Ward and colleagues (2013) who
revealed significant increases in social communication, specifically improvements in the
ability to communicate during riding sessions through listening and following directions.
Researchers suggested improvements in these areas were revealed due to the demands of
attention, focus, and communication required during therapeutic horseback riding
sessions.
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Areas of communication that did not reveal greater improvements included
Receptive Language Communication, Degree of Verbalization Skills, Vocal Volume
Skills, and Interruptions Skills. Positive changes in these areas were indicated but were
more limited than the other items measured. While this study focused on the
communicative improvements, other developmental improvements were identified.
During interviews, parents observed increases in their child’s confidence during and after
therapeutic horseback riding. These results are consistent with findings discovered in a
study conducted by Surujlal & Rufus (2011) wherein parents reported increases in their
child’s confidence. Moreover, another interesting developmental improvement unveiled
by two parents was an increase in their child’s ability to become relaxed during and after
therapeutic horseback riding. In terms of relaxation, horses tend to mirror the behaviors
of participants. Therefore, in order to participate in a successful therapeutic intervention,
a participant must remain relaxed during sessions to maintain a calm environment for the
horse. Similarly, Gabriels and colleagues (2015) indicated, per parent report, that
participants were more relaxed, had increased eye contact, and initiated more
conversations after participation in therapeutic horseback riding.
These data can be interpreted through the lens of sensory integration theory. In
relation to sensory integration theory, deficits in certain areas of sensory processing may
have an effect on communicative behaviors in children and adolescents with ASD or
Down syndrome (Pollock, 2009). Through therapeutic horseback riding, participants
may be able to organize sensory sensations more effectively, which can lead to
appropriate communicative responses within the therapeutic environment. Since
therapeutic horseback riding requires participants to be actively engaged, participants in
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this study demonstrated an increase in eye contact and utilization of expressive language.
Additionally, using the framework of sensory integration theory, participants in this study
had an increase in initiating conversations, level of confidence, and the ability to remain
relaxed for longer periods of time after participation in therapeutic horseback riding. The
inability to process sensations from within the environment can impact an individual’s
ability to complete tasks, initiate conversations, and regulate emotions. Using the lens of
sensory integration theory, it can be recognized that participation in therapeutic
horseback riding activates the proprioceptive, vestibular, and tactile systems which can
aid an individual in processing environmental stimuli, reducing reactions, and increasing
more appropriate communicative behaviors.
Limitations
This study examined the outcomes of therapeutic horseback riding on
communicative skills and behaviors in children and adolescents with developmental
disorders using both quantitative and qualitative approaches. Increases in communication
skills and behaviors were found regardless of the approach used, which strengthens the
results and adds to the scant literature available, particularly in regards to quantitative
data. Although there was strength in the study design, some limitations exist. Similar to
confounds discussed in other equine-assisted activities studies, several participants were
engaged in other therapies outside of therapeutic horseback riding that could have had an
impact on communication. While therapeutic horseback riding is considered an effective
intervention to improve communication and other developmental domains, it is arduous
to conclude that riding is the only contribution that has an effect on these areas of
development. Additionally, participants may be prescribed medication that interferes
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with the findings of this study. As compared to other therapeutic horseback riding
literature, the sample for this study is small. Due to a smaller sample size, these findings
cannot be generalized to similar or other populations who participate in therapeutic
horseback riding. Moreover, only 4 participants in this study were diagnosed with Down
syndrome, and given these small numbers, thus further research is needed to examine the
effectiveness of therapeutic horseback riding and communicative outcomes in children
and adolescents with Down syndrome. Furthermore, some participants were evaluated
by different Certified Therapeutic Riding Instructors during pre- and post-evaluations and
this could have impacted the findings in this study. Lastly, dosage (i.e., attendance) or
prior riding experience (i.e., participation in the program in previous iterations) may have
contributed to the findings.
Future Directions
Findings from this study add to the existing literature and provide additional
evidence for future research regarding therapeutic horseback riding and communicative
skills and behaviors in individuals diagnosed with developmental disorders.
Additionally, future research should consider not only the limitations in this study, but in
previous studies as well (e.g., sample size, medication, gender, dosage, specific
communicative behaviors, intervention procedures, additional developmental disorders)
to further understand the overall developmental impact therapeutic horseback riding has
on individuals with ASD, Down syndrome, and other common developmental disorders.
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Summary and Implications
Considering the literature related to communicative behaviors and therapeutic
horseback riding is limited, this study’s findings supports the need to further investigate
the outcomes produced through therapeutic horseback riding. Large-scale studies that
consider limitations from previous literature could potentially indicate the need for
complementary or alternative therapy for individuals with ASD or Down syndrome and
influence policy makers and stakeholders (healthcare industry) to include therapeutic
horseback riding as an efficacious intervention for children and adolescents with varying
developmental disorders. Additionally, utilizing the NECPE along with the parent
interviews, further strengthens the reliability of the NECPE. In conclusion, this study
determined that therapeutic horseback riding was a beneficial complementary therapy for
increasing communication in children and adolescents with developmental disorders.
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Topic Guide Interview
1. What have you experienced in regard to your child’s communication skills
since he or she has been participating in therapeutic riding?
2. What about the riding experience do you think has had an impact on your
child’s communication skills or development?
3. Did you observe any changes in your child’s eye contact after therapeutic
horseback riding sessions?
4. Did you observe any changes in your child’s listening behaviors after
therapeutic horseback riding sessions?
5. Did you observe any changes in your child’s interest in communicating or
conversing with you after therapeutic horseback riding sessions? Did your
child intiate conversations more or ask questions more?
6. Did you observe changes in how your child followed directions after
therapeutic horseback riding sessions?
7. Do you have anything else you would like to add to this survey?

60

NAPLES EQUESTRIAN CHALLENGE PARTICIPANT EVALUATION—
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Naples Equestrian Challenge Participant Evaluation—Communication Skills
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